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© Coumaran derlvaUves. their production and use. .3^, VW^CLcfeeKSWUMW 

It , "^€«iv^S ^"b£ Put- <Pc5> ^ 

© A compound of the formula • 

R°0y^\ /R 5 (i) <^e-N\^e Cb>^[Cr<c.ro 

R l 

wherein R is a lower alkyl group. R J is hydrogen or an acyl group. R« and R» are lower alkyl groups which 
may optionally be subsisted or where.n R" and R- are combined to form a butadienylene group wh.ch may 
optionally be substituted. R 2 and R 4 are hydrogen or alkyl groups which may optionally be substituted or 
wherein R' and R' are combined to form a polymethylene group, and R 5 is a lower alkyl. aromatic or 
heterocyclic group which may optionally be substituted or a pharmaceutical^ acceptable salt thereof, exerts 
cardiovascular system improving action and antiallergic action and can be used as pharmaceutics, e.g. 
antithromotics. antiallergic agents etc. 
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rOUMARAN DERIVATIVES, THEIR PRODUCTION AND USE 



BACKGROUND AND PRIOR ART 

This invention re.ates to new coumaran derivatives which are substituted at the 3-pos,tion. 
More particularly, this invention relates to compounds of the formula 




(I) 



hfirB ,n R ,s a tower aftyl group R ; is hydrogen or an acyl group. R' and R= are lower alky, groups which 
iLr^n R3 and R* are combined to form a polymethylene group: and FP is a lower amyi. w * 

,,J^^^rr.^U»c«lJ K»«> *« >h«e. compounds e,e,l e-eollem 

*cmw "etr»e,B co^ulawn 0. blood p,a.e«s as well as conTacUon ol blood vessels, o, 
Leukotr enes are po ed ra „ on dl$lress accompanied by 

infiltration, wh.ch are typical symptoms of inflammation. 



BRIEF SUMMARY OF THE INVENTION 

tw , «n nmuiriM the compound (I) or a pharmaceutical^ acceptable salt thereof, which exerts 

. J£Z£££ ts»m ^ -on c/a^cic acion. such as sca^ng ac„on o, ac,ivo 
excellent caraio « ' » , hmfnb oxane A 2 synthetase and inhibition of 5-l.poxygenase. 
'"Z'ZZZ ^irrp— accoo.ab te M «-eo, „ useM as . »* as a 

cardiovascular system improving agent and antiallergic agent etc. 

DETAILED DESCRIPTION 

,n the above formula (.,. the lower *y. group of R. R». and R> is jpr#«* *» c ^ 
hr a nrh P d C . alkvl aroup such as methyl, ethyl, n-propyl. isopropyl. butyl, isobutyl. sec Duty., i ouiyi. 
Tf™ £ii The tower a L group, of R\ * and R> may optionally be substituted by i to 3 groups 

"Theacy. gCof * is an organic carboxy.ic acd acyl. su-fonic acid acyl or phosphoric acid acyl group 
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and preferaby contains substituents ol 1 to 6 carbon atoms, such as methyl, ethyl, propyl or phenyl. 

Examples ol the acyl group .nclude. among others, a C,, 0 alkanoyl group, such as formyl. acetyl, 
propionyl .sobutyryl or decanoyl. a C 5 . 6 cycloalkylcarbonyl group, such as cydopentylcarbonyl or cyclohex- 
ylcarbonyl. benzoyl and a pyr.dmecarbonyl group, such as nicotinoyl. which may be made quaternary. The 
acyl group may also be carboxy-C 26 alkanoyl group, such as 3-carboxypropanoyl. 

When FT and R ; are combined to lorm a butadienylene group, the moiety: 
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R 

R 



forms a benzene r.ng or naphthalene ring moiety. These ring moieties may be substituted by a C^alkyl 

group such as methyl or iso-propyl. a C,. 3 alkoxy group such as methoxy. ethoxy or isopropoxy. hydroxy. 

oxo nitro or halogen, the number ol the substituents being 1 to 3. 
' 5 The alkyl group of FP or fV is preferably a straight-chain or branched C,. M alkyl group, such as methyl. 

ethyl propy isopropyl. butyl, isobutyl. sec-butyl, tert-butyl. pentyl. hexyl. octyl. nonyl. decyl. undecyl. 

dodecyi tr.decyl. tetradecyi. pentadecyl. hexadecyl. heptadecyi. octadecyl. nonadecyl or e.cosyl. more 

preferably a straight-chain or branched C,.«alkyl group, such as methyl, ethyl, propyl, isopropyl. butyl. 

isobutyl sec-butyl, tert-butyl. pentyl or hexyl. The alkyl group of FP or Ft 4 may optionally be substituted by 
20 1 to 5 groups exemplified by (1) hydroxy. (2) carboxy. (3) a C ,.,alkoxy-carbonyl group, e.g. metn- 

oxycarbonyl. ethoxycarbonyl or butoxycarbonyl. (4) a C s .„aryl group, such as phenyl, naphthyl or anthryl. 

preferably phenyl, which may be further sustituted by 1 to 5 groups exemplified by (a)hydroxy. (b)a C,. 

3 alkyl group, e.g. methyl, (c)halogen. e.g. fluorine or chlorine. (d)a C,. 3 alkoxy group, e.g. methoxy. (e) 

carboxy. (f)tnfluoromethyl. (5)3-pyndyl. (6)l-imidazolyl or (7)5-thiazolyl. 
25 When Ft- and R' are combined to form a poly methylene group, the moiety: 




forms sp.ro-r.ng moiety. Preferably examples of the polymethylene group include a C 2 . s aikylene group, 
such as ethylene, propylene, butyiene or pentyiene. 

Examples of the aromatic group of R* include a C 6 .,«aryl group such as phenyl. 1-or 2-naphthyl and 
35 phenyl wh.ch are condensed with a cydalkyl group (e.g. cyclopentyl or cyclohexyl). such as .ndanyl or 

tetraiyl. , , 

Examples of the heterocyclic group of R* include a 5-or 6-membered heterocyclic group containing 1 to 

3 nitrogen atoms or and 1 or 2 sulfur atoms, preferably 1 or 2 nitrogen atoms or and 1 sulfur atom, such as 

2-or 3-thienyl. 2-. 3-or 4-pyndyi. l-.m.dazoyl or 5-thiazolyl. The heterocyclic group may be made quaternary 

at the ring-constituting nitrogen atom with a C i. 3 alkyl group, e.g. methyl. 

The aromatic or heterocyclic group of R 5 may optionally be substituted at an arbitrary position by 1 to 

5 preferably 1 to 3 groups, such as (D a straight-chain or branched C,. 20 alkyl group, e.g. methyl, ethyl. 

propyl isopropyl. butyl, t-butyl. pentyl. hexyl. octyl. nonyl. decyl. undecyl. dodecyi. tridecyl. tetradecyi. 

pentadecyl hexadecyl. heptadecyi. octadecyl. nonadecyl or e.cosyl. (2) a straight-chain or branched C 
■<5 6 alkyl group which is further substituted by hydroxy, carboxy I. a C^alkoxycarbonyl group, e.g. methoxycar- 

bonyl or butoxycarbonyl. piper.dinyl or phenylthio. (3) a C^alkenyl group (e.g. v.nyl) which may be further 

substituted by carboxy or a C,. 6 alkoxycarbonyl. (4) hydroxy. (5) halogen, e.g. fluorine, chlorine or bromine. 

(6) formyl (7) a C ,. 3 alkoxy group, e.g. methoxy. ethoxy or isopropoxy. (8) carboxyl. (9) tr.fluoromethyl. (10) 

a di-C,. 3 alkylamino group, e.g. dimethylamino or dipropylamino. (11) a C 5 . 7 cycloalkyl group, e.g. cyclopen- 
so tyl or cyclohexyl or (12) a C, 3 alkylthio group, e.g. methylthio. 

In the formula (I), preferably R is a C,. 3 alkyl group, such as methyl, ethyl, n-propyl or isopropyl. R' and 

R* ar straight-chain or branched C,. 6 alkyl groups or FT and R- are combined to form a butadienylene 

group R c is hydrogen or an organic carboxylic acid acyl group. R' and R' are straight-chain or branched D,. 

6 alkyl groups which may optionally be substituted by a C,.,«aryl group or R' and R' are combined to form a 
55 butyiene or pentyiene group, and R* is a 5-or 6-membered heterocyclic group conta.n.ng 1 nitrogen atom 

which may optionally be made quaternary, or a C,.,«aryl group which may optionally be substituted by (1) 

a straight-chain or branched C wo alkyl group which is further substituted by carboxy. hydroxy, halogen. 

phenylthio or piper.dinyl. the number of the substituents being t to 3. (2) a C 5 . 6 cycloalkyl group. (3) a C 2 . 
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<alkeny. group which may be further substituted by carboxy. (4) hydroxy. (5) halogen (6 tormW • 
carboxy. ? 8 > a di-C, 3 a.ky.am,no group or ,9) a C,. 3 a.kylth,o group, the number of the subst.tuents be.ng , to 
3. and said C 6 ,,aryl group may optionally be condensed with a C 5 . 6 cycloalky. group. 

More preferably R is methyl. R» is hydrogen, a C,. 10 alkanoyl group or n,cot.noy . ^ 
or FT and R: are combined to form butadienylene. R> is methyl. R< .s methyl, penty or benzyl » n 

e combined to form buty.ene or penty.ene. is <1> phenyl which may - optiona y be substt te b 
straight-chain or branched C,, 0 alky« group, halogen, hydroxy or tnfluoromethyl. the number 
substituents being 1 to 3. or (2) 2-or 3-pyridyi straight-chain or branched C, 

Especiany ^^^^^^ halogen or a straight- 

S S'STE iU^r^ U t to 3. or phenyl which is condensed with a C 

^^^"Snpound (!) conta,ns a basic group, such as dimethy.amino. piperidiny. or py^Jh. 
compound 0 may form an addition salt with an acid. e.g. conventional organic or .norgan.c acd* and when 
^compound (I) con,a,ns an acid group, such as carboxy. the compound may form a salt w„h a base. e.g. 

CO TrproMhe - of compound <!> ,nc,de an add.Kon - ™* 

Z^c^r^T^ poLs,um carbonate. sod,um hydrox.de or potassium hydroxide, or 

compound of the formula 
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» s vztzz. " - * ac ' Mon - and c ° nvem,on ,eac "°" oi a o,oup ° 

Ri As the hydroiy-protecting group «• *• -» ™V be made ol protecting groups »r»ch are commonly 
"n^ZrZenrro.-pro.ec.r.o group or X ,nc,ude me,,,, me,ho„me,hyt. Pen 2 yl. 

* ''"ZT^ZT^T^e o, an ,no,gan,c acrd. such as su c ac«. hydrochloric ac* c 

^CTgSctre reacrion ,s usuarly conducted ,n a sotvent. Samples o. me solvent include »a,e,. 
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acet,c acd «^^£ut 60 t0 l60 . C . The reaction time -s about 0.5 to 72 hours. 

SnVTScCo^c^ a ba°s,c group, such as pyndy. or imidazo.y.. the compound ,..) may 
fo JT a ^,o^^ an inorganic acid, such as hydrochloric acid, hydrobromic ac.d. su.func acd. n,tr,c 
SoTpST«i or an organic acd. e.o me,hansu. ( on,c acd. p-,o.uenesu.»onic acid or benzenesu.- 

'^Tnf protective group represented by X in the compound (««) can usually be removed by the acid 

The acyla ton . J* * u „ „,„ „, made ol conventional acylaiing agents, such as 

^^efe^ilSracetrc anhydride' or p.opion,c anhydride, o, ca,ho»„ic acd halides 

^Tacy^rrr* conducted ,n an organrc sr*en, E ,amp,es 0, the organic solven, inc.ude 



P4P 



o r> A O h P. 0 



dimethytlonnamide. acetone or tetrahydrofuran. II necessary, catalyst, such as a base. e.g. an inorganic 
base exemplified by sodium hydride or potassium carbonate, or an organic base exemplified by pyridine or 
tnethylamine: or an acid, preferably an inorganic acid. e.g. sulfuric acid or hydrochloric acid may be used in 
the reaction system. 

5 The leaction temperature is usually about -10 to 100 °C. The reaction time is usually about 10 min. to 
15 hours. 

The group of R* in the compound (I) obtained or a salt thereof may be converted into another group, if 
desired. By the conversion reaction, for example, another substituent(s) can be introduced into the benzene 
ring of the phenyl group represented by R 5 . In conducting the conversion reaction, when a group of the 
io formula: -OR- is hydroxy, the hydroxy group may preferably be protected by a lower alkyl group, e.g. 
methyl. 

For example, a phenyl group of R- can be converted into a formyl-substituted phenyl group by reacting 
with dichloromethylmethyl ether in the presence of a catalyst, such as titanium tetrachloride, and the formyl- 
substituted phenyl group can be converted into a hydroxymethyl-substituted phenyl group by a reduction 
rs reaction with a reducing agent, such as lithium aluminum hydride or sodium borohydride. The hydroxy- 
methyl-substituted phenyl group can be converted into a leaving gioup-substituted methylphenyl group, 
such as a halogeno-. tosyloxy-or mesyloxymethylphenyf group by reacting with a halogenating agent, p- 
toluenesulfonyl chloride or methansulfonyl chloride respectively. The leaving group-substituted methyl- 
phenyl group can be converted into an ammo-, phenylthio-or cyanomethylphenyl group by reaction with 
20 amine, thiophenol or sodium cyanide respectively. 

The formyl-substituted phenyl group as mentioned above can be converted into a vinyl-substituted 
phenyl group by a Wittig reaction or Knoevenagel reaction, and if necessary, followed by catalytic reduction 
using palladium carbon catalyst to convert a vinyl-substituted phenyl group into an alkyl-substituted phenyl 
group. 

25 The protective group for the hydroxy group m the compound (I) obtained or a salt thereof may be 
removed m the presence of a catalyst, such as boron tnbromide. protonic acid. e.g. hydrobromic acid or 
hydroiodic acid, or silicate compounds, e.g. tnmethyl-silyliodide (deprotective reaction). 

The deprotective reaction is usually conducted in a solvent. Examples of the solvent include water, 
acetic acid, aqueous acetic acid, benzene, chloroform and carbon tetrachloride. 

30 The reaction temperature is about 60 to 160 °C. The reaction time is about 0.5 to 72 hours. 

In the deprotective reaction, to hydrolyze functional group(s). such as cyano or ester at the same time, 
a protonic acid is preferably employed as the catalyst and an aqueous solvent is preferably employed as 
the solvent. In the case that boron tnbromide or trimethylsilyl iodide is employed, a non-aqueous solvent, 
such as benzene or chloroform is usually employed. Further, when an estenfied carboxy is desired, it can 

35 be obtained by a conventional estenfymg condition such as Fisher's reaction. 

When the compound (I) is obtained m a free form, it may be converted into the pharmaceutical^ 
acceptable salt according to the conventional procedure, and vice versa. 

The compound (I) obtained or a pharmaceutical^ accejatabie salt thereof can be isolated and purified 
by conventional procedures, such as chromatography or recrystallization. 

jo When the compound (I) or a pharmaceutical^ acceptable salt thereof is diastereoisomeric. each of th 
diastereoisomers can be isolated by the above conventional isolation and purification procedures. 

When the compound <i) or a pharmaceutical^ acceptable salt thereof is optically active, the d-or I -form 
of the compound (I) or a pharmaceutically acceptable salt thereof can be isolated by conventional 
procedures, such as optical resolution. 

J5 The compound (I) or a pharmaceutically acceptable salt thereof exerts a therapeutic effect on the 
cardiovascular system and an antiallergic action, and specifically an improvement of the metabolism of 
polyunsaturated fatty acids, e.g. lincleic acid. 7-linolenic acid, o-linolenic acid, arachidonic acid, di-homo-7- 
linolenic acid or eicosapentaenoic acid. Among these effects are particularly inhibition of production of lipid 
peroxide (antioxidation). inhibition of production of metabolites by 5-lipoxygenase system, e.g. leukotrienes. 

50 5-hydroperoxyeicosatetraenoic acid {hereinafter referred to as HPETE). 5-hydroxyeicosatetraenoic acid 
(hereinafter referred to as HETE). lipoxms or leukotoxin. inhibition of thromboxane A : synthetase, main- 
tenance and stimulation of prostagrandine I: synthetase, or scavenging action of active oxygen species. The 
compound (I) or a pharmaceutically acceptable salt thereof exerts two or more of these effects. Also the 
compound (I) or a pharmaceutically acceptable salt thereof is of low toxicity and has few side effects. 

55 The compound (i) and its pharmaceutically acceptable sail iheteof are expected to be effective for 
treatment and prevention of diseases in mammals, e.g. mouse, rat. rabbit, dog. monVoy or human, such as 
thrombosis due to coagulation of blood platelets; ischemic diseases due to contraction or spasm of arterial 
smooth muscle in heart, lung, brain and kidney or due to contraction of blood vessels, e.g. myocardial 
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infraction or cerebral stroke: chronic degenerative disorders, e.g. parkinsonism. Alzheimer'd.sease^ Lou 
Gehrig's disease or muscular dystrophy: functional disorder, defects of memory and emotional disturbance 
due to central nervous system in.ury exemplified by head injury or sp.nal cord trauma (i .e jJisorde r paused 
by nerve cell death due to anoxia, cerebral injury, stroke, cerebral infarction or cerebral thrombos s). 

5 convulsions and epilepsy after stroke, cerebral infarction, cerebral surgery operation and head jnjury. 
nephritis: pulmonary failure: bronchial asthma: inflammation: arterioscleros.s: atherosclerosis hepatt «. 
immediate hepatitis: cirrhosis of the liver: hypersensitivity pneumonitis; immunodef.c.ency: disease of 
ardfovascular'system due to disorder of enzymes, tissues and ce.ls caused by active oxygen spec, 
exemplified by superoxides or hydroxide radicals, e.g. myocardial infarction, cerebral stroke, cerebral 

10 edem3 or nephritis: fibrosis: or cancer. t „, h « 

The compound (I) and its pharmaceutical^ acceptable salt can be used as pharmaceut cals such as 
antithrombotic, anti-vasoconstrictve. antiallerg,c. antinephritic. antilibrositic. active oxygen-el.m.nat.ng and 
arachidonate cascade control improving agents. 
Rewound (.) or a pharmaceutical acceptable salt thereof, or the P harmaceut.ca« compos.Uon 

, 5 produced by mixing with a per se known, pharmaceutical^ acceptable carrier or excip.ent. such as ^ tablets^ 
capsules, liquid preparations, in.ec.ions or suppositories, can be orally or parenteral^ g.ven safely The 
dose varies according to the subjects to be treated, the route of adm.ni.tr * m ^* ^" 
example, when g.ven orally to an adult patient with diseases of cardiovascular system, the una dose us 
usually about 0.1 mgkg to 20 mgkg body weight, preferably about 0.2 mgkg to 10 mg,kg body weight 

->o which is desirably given about 1 to 3 times a day. 

The starting compound (II) or a salt thereof can be produced by e-ther of the following per .. known 
methods A and B. For example, the compound (Ha) or a salt thereof can be produced by reacting the 
halogenocompound (HI) or a salt thereof w.th n-buty..,.hium or metallic magnesium ,n anonpolar ^solvent 
such as diethyl ether or tetrahydrofuran. and reacting the resulting ketone compound (V) or a salt thereof 

, 5 [Method A): or reacting the compound (IV) or a salt thereof with a Gr.gnard reagent (Method Bl The 
compound (lib) or salt hereof can be produced by subjecting the compound (Ha) or a salt thereof to 
dehTdration reaction under hea«,ng in the presence of an acid catalyst, such as sulfuric ac^ P-to.uenesu.- 
ton.c acid or benzenesu.fonic acid. As the salt of compounds (III). (IV) and (V). use may be made of the 
same salt as in the compound (II). 
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(IE) 



Method A 



g3>-MgBr 



(VI) 



Method B 
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XO v^y^f 
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wherein X" .s halogen, e.g. fluorine, chlorine, brom.ne or iodine and the other symbols are as defined above. 
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Experiment 1 Inhibition of 5-lipoxygenase 
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10 RBL-t cells (rat basophilic leukemia cells) were suspended in 0.5 ml of MCM (mast cell medium) 
To th suspension was subsequently added a solution consisting of 0.5 ml of MCM. 50 ug of arachidonic 
acid and test compound (at the final concentration of 10 uM. 1 uM and 0.1 uM of the test compound) and 
reacted at 37 'C for 20 min. Then 4 ml of ethanol was added, and the mixture was well shaken and kept at 
room temperature for 10 min. 

The mixture was centr.fuged for 10 min. (2000 rpm). and the supernatant was separated. Th super- 
natant obtained was concentrated to dryness under reduced pressure. To the residue 0.5 ml of 60 v/v % 
aqueous methanol was added. One hundred ui of this solution was subjected to high performance liquid 
chromatography for quantitative analysis of 5-HETE (5-hydroxyeicosatetraenoic acid). The amount of 5- 
HETE was determ.ned by measurement of the absorbance at 237 nm with a UV absorption monitor 

The inhibitory effect (IE) of production of 5-HETE is expressed by (1-b/a)x100. wherein a is the peak 
height or the area corrected with the peak due to the internal standard in the absence of the compound (I) 
or a pharmaceutical^ acceptable salt thereof, and b is the peak height or peak area corrected with the peak 
due to the internal standard in the presence of the compound (I) or a pharmaceutical^ acceptable salt 
thereof. 

The results demonstrate the potent inhibition of production of 5-HETE. as shown in Table 1. 



Table 1 



Test compound 




% 


Inhibition 


(Example No.) 


10" 6 


M 


10-' M 


10" 8 M 


1 


89 




57 


16 


2 


91 




70 


18 


3 


91 




64 


20 


4 


98 




18 


0 


5 


99 




22 


0 


6 


92 




18 


0 


7 


99 




43 


13 


20 


100 




42 


36 



M 



molecular concentration of the test compound 



Experiment 2 Inhibitory effect on the generation of i2-hydroxyheptadeca-5.8.10-trienoic acid (HHT) in rat 
platelets 

Blood was collected in 3.2 v.v -'."sodium citrate (0.8 ml for 7.2 ml of blood) from the abdominal aorta of 
male Wister rats (Jcl. 12 to 15 weeks) anesthesized with pentobarbital. Platelet rich plasma (PRP) was 
obtained by centrifuging the blood at 800 rpm lor 10 min at room temperature. Platelet poor plasma (PPP) 
was prepared by centrifuging the remaining blood at 3.000 rpm for 10 min. The platelet concentration of 
PRP was adjusted to I.OOO.OOO/ul with PPP. 0.25 ml of PRP was incubated with arachidonic acid (125 uq) 
and the test compound (final cone: 0.1. 1 and 10 uM) for 15 min. at 37 "C. 

The reaction was stopped by adding 100 ml of ethanol and the mixture was allowed to stand for 10 min 
at room temperature. The reaction mixture was centrifuged at 2.000 rpm for 10 min. and the supernatant 
obtained was evaporated. To the concentrate. 0.2 ml of 60 v v % aqueous ethanol was added 

100 ui of this solution was subjected to high performance liquid chromatography for quantitative 
analysis of HHT. The amount of HHT was determined by measurement of absorbance at 237 nm with a UV 
absorption monitor. The results are shown at Table 2. 

The inhibitory effect (IE) on the generation of HHT is expressed by (1-b-a) x 100. wherein a is the peak 



height or the peak area corrected w„h the peak due to the inter na standa d n e ence f he 
compound (!) or a pharmaceutical.y acceptable sa.t thereot. and b .. the 

corrected with the peak due to the internal standard in the compound (1) or a pharmaceutical* acccptabe 
salt thereof. 



Table 2 





Test compound 






70 


(Example No.) 


I U 


M 1 0* 5 M 




1 


1ft 


47 




2 


79 


52 


1$ 


3 


40 


7 




4 


29 


9 




5 


84 


54 


20 


6 


49 


7 




7 


49 


35 



M: mo 



lecular concentration of the test compound 
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Expenment 3 lnh.b..ory act,on on lip.d peroxide production in rat brain homogenates 

Th« male SO rat (12 weeks) bra.n tissue was extracted under anesthesia after depletion. The extracted 
. Th f«Tf w« uled as 5 w homogenate in phosphate buffer (pH 7.4). After incubafon of the 
r^enafe for 1 E -V ^the peroxl P^duced was de,errn ; ned by - thiobarbitunc ac.d method 

- - * — 

^ The'eslus^e shown ,n Table 3. The .nh.b.tory action on lipid peroxide production is expressed as a 
% inNb,Jon as compared w„h ,he amount of production ,n the vehicle (dimethyisu.fox.de, group. 



Table 3 



40 


Test compound 


Inhibition (IC 50 ) 




(Example No.) 


x 10" 7 




1 


2.2 


J5 


2 


7.5 




3 


1 .5 




4 


2.5 


50 


5 


"I -2 




6 


1 .3 




7 


2.3 


55 


20 


0.25 



952 



'0 



T5 



so 



^5 



****** 4 Bte, 0 , drugs „„ the ero , a , ory behav|w ^ by 



injection of FeCI? in 



= , m ot)served „ om , 5 l „- : e r 



Score 
0 : 



1 
2 



3 
4 
5 



Behavioral responses 
normal (no abnormal behavior) 

vigorously biting lower abdomen or lower extremiti 

a) extremely biting lower body with rolling 

b) hyperreactivity and agressive to external s limuli 

c) tremor 

at least one of above three behavioral changes were 
observed 

clonic convulsion 

tonic convulsion or paralysis of lower extremities 
death 
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penmen, 5 Effec, on me neurotica, delicts ,n with e^perimenta. cerebra. ischemia 

Na (40 mg.kg. i.p., anesthes,a. Global ceZTZtX l * ? P8r, ° rmed U " der "^barbital 
common carotid arteries 24 hr after LZ r ™'*Z ? Pr ° dUC6d by 20 m,n - ^'^on of both 
(Pu.sineHiW.A.andBrierly J*! ^^.S^ ( t ,;S ,,0CaUt6,teat,0n °' ,he bi,a,eral Series 

The compound of Example 20 was oiven oralis aca c . ^ 
both carotid arteries. The neuro.og-caf de c's cauL h , 9 ° ' mmedia,e, V «* reperfusion of 
days and were graded according Z^ "Zn^ 0 ™ ^ """" '°' 14 

0; normal 

1; decrease in spontaneous motor activity oiloprpninn 

2; moderate to servere ataxia Paction, ptosis, miosis, hyperirritab.lity. slight ataxia 

3; loss of righting reflex, slight convulsions 
4; severe convulsions, coma 
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The median neurological deficit scores of the drug-treated groups were compared with that of saiine- 
treated control. Statistical analysis was done us.ng the Mann-Wh,tney U-test. 

Table 4 (II) Effect of the compound of Example 20 on 

neurological deficits in rats with cerebral 

ische mia (median value) 

i o 1 5 7 10 14 




Test compound 



Saline 
Compound of 
Example 20 
10 mg/kg,p-o. 
40 mg/kg,p.o. 



2 
2 



2 
2 



1.5* 
1 ** 



1 ** 
1 ** 



1* 
1* 



0** 
0* 



0 
0 



ft Days mean days after cerebral ischemia 
*p<0.05, **p<0.01 (Mann-Whitney U-test) 

The compound of Exampte 20 (10 and 40 mg kg. p.o.) significantly ameliorated the neurotogical deficits 
caused by transient cerebral ischemia in rats. 

Experiment 6 Effect on functional neutolog.c ,mpa.rment induced by spinal cord compression in rats 

Male Jcl Wistar rats, we.gh.ng about 350 g at the time of spinal cord compression were used. A spinal 
cord n !ry was produced ,n rats by compressing the spina, cord with a stainless screw of 2.8 mm length 
and 2 mm d^eteV at thoracic 1 1 (Tl 1 > level under pentobarbital anesthesia. On the day of the operator., 
fhe screw was placed so that the end was just above the subarachnoid membrane of the spina, cord. 

On The toLmg day. the screw was completely tightened to compress the , spina, cord w.thout 
oendetratl L subarachnoid membrane. After compression of the spinal cord for 60 mm., the screw was 
rTmovS TesV compounds were given orally 5 mm. after the remova. of screw The neurologic ,mpa,rment 
was observed for 14 days and was graded according to the following score: 

0 ^cc.d paralysis, no movement of hind limbs, no response to p.nchmg of tail w,th foreceps (,e. 
movement of fore limbs, biting foreceps. vocalization) 

1 • no movement of hind limbs, but responds to pinching of tail w.th foreceps 

2 uncoordinated movement (loss of coordinate between limbs), but can not support own weight 

3': movement with an ,mpa.rment (general coordination between limbs), but can not support own 

We ' 9ht 4; walking with a slight ataxia of the hind limbs, but can support own weight 

The medTa^ netologica. score of the drug-treated groups were compared with that sa.ine-tea.ed control 
group Ste'stica. analysis was done using the Mann-Whitney U-test. The incidence of rats showing urinary 
incontinence was also compared by the X-test. 
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Table 4(111) Effects of compounds of Examples 7 and 20 on 
neurological deficits caused by spinal cord 
compression in rats (median value) 




Saline 

Compound of Ex -7 
(40 mgAg,p.o.) 

Compound of Ex.20 
{40 mg/kg,p.o.) 



>*★ 



1 * * 



*p<0.05, **p<0.01 vs. saline control (Mann-Whitney U-test) 
Table 4 (IV) Incidence of rats showing urinary incontinence 



\ Days 



Test compound 
Saline 

Compound of Ex. 7 
(40 mg/kg,P-°-) 

Compound of Ex.20 
(40 mg/kg,p.o.) 



10 14 



57.1 57.1 57.1 50.0 42.9 28.6 28.6 



42.9 14.3 7.1* 7.1 0*, 



0 



7.1 7.1 7.1 



o** 0** 0** 0** 

*p<0.05, **p<0.0,1 vs. saline control 
« k „ Ta hi*< 4(111) and 4(IV) the compounds of Examples 7 and 20 ameliorated the neurological 



Reference Example 1 

. .■„„ mi.tfl (200 mmol) of propylenimine and 28.9 ml (207 mmol) of triethylamine in 250 ml 
To a so.ut.on of 1 1 g (200 jnmoO * popy ^ q ^ ^ ^ ^ at 

XomTu" - ° Ut a " d th ^ ,i, ™4 n 5 ed a 

IsZ^ZlnZ reduced pressure. The res.due .as d^I.ed under reduced pressure to oPta-n ,4.5 g 
(vield- 61 «"o) of N-isobutyrylpropylenimine showing bp. 56 - 58 uummng 7 „. 

72 -C.12 mmHgl and N-cyclopemaaecarborylptcf.ylen.m,ne (yield: S8 .. bp. 60 62 C« i™"9> 

obtained. 

Reference Example 2 

isobutyrylpropylen.m.ne. and it was stirred at room temperature for 1 hour. 
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To the reaction mixture was added water, and ,t was extracted with ethyl acetate. The extracts were 
washed with water, dned over magnesium sulfate and concentrated. The residue was d.st, lied under 
reduced pressure to obtain 7.0 g {y.eld 74.2 %) of 3-isobutyrylpyndine showing bp. 70 - 71 G2 mmHg. 

According to the same procedure as above, the following compounds were obta.ned: 
5 3-(cyclohexylcarbonyl)pyridine 

yield 75.2 %. bp. 138 - 140 °C 5mmHg 

3- (cyclopentylcarbonyl)pyridine 

yield 70.4 %. bp. 98 - 100 °C 2 mmHg 
2-isobutyrylpyridine 

to yield 62.0 % 

4- bromophenylcyclopentylketone 

yield 72.8 % 

1 -( 1 -naphthy l)-2-methylpropanone 
yield 75.9 % 

rs i-[4-(N-dimethylamino)phenyl]-2-methylpropanone 
yield 77.7 % 

1-(3-methoxyphenyl)-2-melhylpropanone 
yield 90.0 % 

1-{3.4-dimethylphenyt)-2-methylpropanone 

30 yield 75.9 % 

H2.4-dimethylphenyl)-2-methylpropanone 

yield 67.6 % 

1-(4-bromophenyl)-2-methylpropanone 
yield 89.7 %. 



25 



Reference Example 3 

14 0 g (105 mmol) of anhydrous aluminum chlor.de was suspended in a mixture of 14.4 g (150 mmol) 
30 of fluorobenzene and 15 ml of carbon disulfide, to wh»ch was added dropw.se 10.6 g (100 mmol) of 
isobutyryl chloride under cooling and stirring. After st.rr.ng for further 15 mm., the reaction m.xture was 
poured into .ce-water and extracted with .sopropyl ether. The extracts were washed, dried and evaporated 

under reduced pressure. , M at . 1V - 

Dist.llat.on of the residue under reduced pressure gave 9.3 g (yield: 56.3 %> of 1 .(4.fluorophenyl)-2- 

35 methylpropanone showing bp. 105 - 1 10 °C 20 mmHg. 

According to the same procedure as above, the following compounds were obtained. 
1-{4-chlorophenyl)-2-methylpropanone 
yield 48 % 

H4-methylphenyl)-2-methylpropanone 
40 yield 88.6 %. bp. 130 - 133 °C 26 mmHg 

H4-ethylphenyl)-2-methylpropanone 

yield 70.0 %. bp. 135- 138 °C22 mmHg 

1-(4-propy1phenyl)-2-methylpropanone 

yield 66.1 %. bp. 145 - 148 °C 17 mmHg 
J5 1 -(4-isopropylpheny l)-2-methylpropanone 

yield 90.5 %. bp. 130 - 134 °C 15 mmHg 

t-(4-amylphenyl)-2-methylpropanone 

yield 94.0 %. bp. 125 - 128 °C4 mmHg 

1 -(4-octy lphenyl)-2-methylpropanone 
so yield 84.6 %. bp. 160 - 163 °C 5 mmHg 

H4-decylphenyl)-2-methylpropanone 

yield 91.0 % 

1-(4-dodecylphenyl)-2-methylpropanone 
yield 88.8% 

55 1 -(4-tetradecy lphenyl)-2-methylpropanone 
yield 93.7% 

l-(4-hexadecylpheny!)-2-methylpropanone 
yield 94.3%. mp 29-30 °C 
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l-(4-octadecylphenyl)-2-methylpropanone 

yield 88.7°'o. mp 38-39 9 C 
1-(4-methoxyphenyl)-2-methylpropanone 

yield 87.4 °o. bp. 145 - 148 °C-16 mmHg 
5 1 -[4-(methy lthio)phenyl]-2-methylpropanone 
yield 46.9 %. bp. 120 - 121 °C 2 mmHg 
1 -(5-indanyl)-2-methy Ipropanone 
yield 73.9 %. bp. 113 - 1 1 5 °C4 mmHg 
1-{4-cyclohexylphenyl)-2-methylpropanone 

to yield 84.1 V bp. 143 - 145 C C 2 mmHg 

1-(5.6.7.8-tetrahydro-2-naphthyl)-2-methylpropanone 

yield 43.0 °'o. 

1.(4-t-butylphenyl)-2-methylpropanone 
yield 64.0 °o. bp. 137 * 140 °C 17 mmHg. 



Reference Example 4 

To a solution of 3.0 g (19.7 mmol) of 1-(4-fluorophenyl)propanone and 3.9 g (19.7 mmol) of 1- 
.odopentane in 20 ml of dimethylformam.de was added 0.95 g (23.6 mmol) of sodium hydride(content: 60 
ww °o> and the m.xture was stirred at 60 °C for 30 min. The reaction mixture was diluted with water and 
extracted w.th isopropyl ether. The extracts were washed, dried and concentrated, and the resultant res.du 
was chromatographed on a column of silica gel. elution being conducted with isopropyl ether-hexane (5 : 95 
w) to obtain 3.1 g (yield: 70.8 °'o> of H4Wluorophenyl)-2-methylheptanone. 
25 According to the same procedure as above. H4-fluorophenyl)-2-benzylpropanone (yield: 52.3 %) was 
obtained. 



Reference Example 5 



30 



35 



To an isopropyl magnesium brom.de solution prepared from 7.9 g (45.4 mmol) of 2-bromopropane. 1.47 
g of magnesium and 60 ml of tetrahydrofuran was added dropwise a solution of 10.0 g (57.4 mmol) of 4- 
trifluoromethylbenzaldehyde in 10 ml of tetrahydrofuran at 0 9 C while stirring. 

The reaction m.xture was stirred at room temperature for 1 further hour, and water was added to the 
reaction mixture so that the reaction stopped. The reaction m.xture was extracted with ethyl acetate and the 
extracts were washed with water, dr.ed and concentrated. The residue was chromatographed on a column 
of silica gel. elution be.ng conducted with hexane-.sopropyl ether (2 : 1 w) to obtain 5.0 g (yield: 39.9 %) of 
1 -(4-tnf1uoromethyiphenyl)-2-methylpropanol. 

According to the same procedure as above, the following compounds were obtained: 
jo H2-fluorophenyl)-2-melhylpropanol 
yield 1 7.7 % 

l-(3-fluorophenyt)-2-methylpropanol 
yield 20.6 % 

1 -(2-naphthyl-2-methylpropanol 
J5 yield 41.3 %. 



50 



Reference Example 6 



In 20 ml of acetone was dissolved 3.7 g of l-(4-trifluoromethylphenyl)-2-methylpropanol obtained in 
Reference Example 5. to which was added dropwise Jones' reagent until the red color of the solution 
caused by Jones' reagent does not disappear. The reaction m.xture was diluted with water and extracted 
with isopropyl ether. The extracts were washed with water, dried and concentrated. 

The residue was chromatographed on a column of silica gel. the elution being conducted w.th hexane- 
55 isopropyl ether (9 : i v,v). io obtain 2./o g tyieid: /d.u -o) u. i^-u...uufu.. l c l . ) y. K Ho..y.; «- ...v».,. k .~k— — 
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According to Ihe same procedure as above, the following compounds were obtained: 
1-(2-fluorophenyl)-2-methylpropanone. yield 84 0 % 
H3-fluorophenyl)-2-methylpropanone. yield 66.5 % 
1-(2-naphthyl)-2-methylpropanone ( yield 71.7 V 



Reference Example 7 

To a solution of 3.0 g (11.6 mmol) of l-bromo-2.5-dimethoxy-3.4.6Mrimethylbenzene in 30 ml of 
to tetrahydrofuran. which was cooled to -78 °C. was added dropwise 7.25 ml (11.6 mmol) of 1.6 M n- 
butyllithium-n-hexane solution while stirring. After stirring at the same temperature for 20 min.. a solution of 
1.64 g (11.0 mmol) of 3-isobutyrylpyndine in 5 ml of tetrahydrofuran was added dropwise to the reaction 
mixture. 

The reaction mixture was stirred at room temperature for 1 hour, then water was added, and the mixture 
is was extracted with ethyl acetate. The extracts were back-extracted with 2N-hydrochioric acid and the water 
layer obtained was made weakly alkaline by sodium hydrogen carbonate. This was followed by extraction 
with ethyl acetate. The extracts were washed, dried and concentrated. Crystallization of the residue from 
ethyl acetate-isopropyl ether gave 2.93 g of i-(2.5-dimethoxy-3.4.6-trimethylphenyl)-1-(3-pyridyl)-2-methyl- 
propanol. 

20 According to the procedure as above, the following compounds were obtained: 

2,5-dimethoxy3.4.6-tnmethylphenyl-(3-pyridy!)-cyclohexylmethanol. yield 88 %. mp. 134 - 1 35 °C 
2.5-dimethoxy-3.4.6-tnmethylphenyH3-pyridylKyclopentylmethanoL yield 80 %. mp. 126 - 127 °C 
1-(1.4-dimethoxy-3-methyi-2-naphtyl)-1-(3-pyndyl)-2-methylpropanol. yield 80 °o. mp. 130- 131 °C 
1-(2.5-dimethoxy-3.4.6-trimethylphenyl)-1-(2-pyridyl)-2-methylpropanol. yield 89 %. mp. 99 - 100 °C. 



Reference Example 8 

To a solution of 3 0 g (11.6 mmol) of i-bromo-2.5-dimethoxy-3.4.6-trimethy!benzene in 30 ml of 
tetrahydrofuran. which was cooled to -78 °C. was added dropwise 7.25 ml (11.6 mmol) of 1.6 M n- 
butyllithium-n-hexane solution while stirring. After stirring at the same temperature for 20 min.. a solution of 
1.9 g (1 1. 4 mmol) of i-(4-f1udrophenyl)-2-methy (propane m 5 ml of tetrahydrofuran was added dropwise to 
the reaction mixture. 

The reaction mixture was stirred at room temperature for 1 further hour, and to the reaction mixture was 
added water. This was followed by extraction with ethyl acetate. The extracts were washed with water, dried 
and concentrated. 

Crystallization of the resulting residue gave 3 7 g (yield: 92.3 %) of l-(4-fluorophenyl)-l-(2.5-dimethoxy- 
3.4.6-trimethylphenyl)-2-methylpropanol showing mp. 129 • 130 °C 

According to the same procedure as above the following compounds were obtained: 
1 -(2.5-dimethoxy-3.4.6-trimethy (phenyl)- 1 -phenyl-2-methyipropanol 
yield 90.8 V mp. 90 - 91 °C 

1 -( 1 .4-dimethoxy-3-methyl-2-naphthy I)- 1 -(4-f luoropheny l)-2-methy Ipropanol 
yield 81 V an oil 

1 -(2.5-dimethoxy-3.4.6-trimethylpheny I)- 1 -<4-bromophenyl)-2-methy Ipropanol 
yield 75 %. mp. 157 - 153 °C 

1 -(2.5-dimethoxy-3.4.6-trimethylphenyl)- 1 -(4-chlorophenyl)-2-methy Ipropanol 
yield 70 %. mp. 149 - 150 °C 

4-bromophenyl-2.5-dimethoxy-3.4,6-trimethylphenylcyctohexylmethanol 
yield 85 %. mp. 130 - 131 °C 

1-(4-fluorophenyl)-l-(2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methylheptanol 
yield 83 %. a mixture of diasteroisomers 

1-(2.5-dimethoxy-3.4.6-trimethylphenyl)-l-(4-fluorophenyl)-2-methyl-3-pheny Ipropanol 
yield 87 V a mixture of diasteroisomers 

1 .(2.5-dimethoxy-3.4.6-tnmethy Iphenyl)- 1 -(4-tnf luoromethy Ipheny l)-2-methylpropanoi 
yield 89 %. mo. 154 - 155 °C 

1-(2-fluorophenyl)-1-(2.5-dimethoxy-3.4.6-tnmethylphenyl)-2-methylpropanol 
yield 68.4 %. mp. 84 - 85 °C 

1 -(3-Muorophenyl)- \ .(2.5-dimethoxy-3 ( 4 1 6-tnmethylphenyl)-2-methylpropanol 
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yield 88.1 V mp. 83 - 84 °C 

I -(4-methylpheny I)- 1 -(2.5-dimethoxy-3.4,6-trimethy lphenyl)-2-methy Ipropanol 
yield 63.1 V mp. 153 ■ 154 °C 

1 -(4-ethylphenyl)- 1 -(2.5-dimethoxy-3A6-trimethy Ipheny l)-2-methy Ipropanol 
5 yield 60.6 V mp. 132 - 133 °C 

1 -(4-propylphenyl)- 1 -{2.5-dimethoxy-3. 4, 6-lrimethylphenyl)-2-methy Ipropanol 
yield 70.0 %. mp. 94 - 95 *C 

1 -(4-isopropy Ipheny I)- 1 -(2.5-dimethoxy-3 A6-trimethylpheny l)-2-methy Ipropanol 
yield 81.7 %. mp. 127 - 128 °C 
io 1 -(4-amylpheny I)- 1 -(2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methy Ipropanol 
yield 78.9 V mp. 86 - 87 °C 

1 -(4-octy Iphenyl)- 1 -(2.5-dimethoxy-3.4,6-trimethylphenyl)-2-methylpropanol 
yield 68.9 V mp. 60-61 °C 

1 -(4-decylphenyl)- 1 -(2.5-dimethyl-3.4.6-trimelhylphenyl)-2-metylpropanol 
j 5 yield 88.5 V mp. 71 • 72 °C 

1 -(4-dodecylphenyl)- 1 -(2.5-dimethoxy-3.4.6-trimelhylphenyl)-2-methylpropanol 
yield 83.7 V mp. 51 - 52 °C 

1 M2.5-dimethoxy-3A6-tnmethylphenyl)- 1 -(4-tetradecylpheny l)-2-methy propanol 
yield 88.4 %, mp. 54 • 55 °C 
20 1 -(4-hexadecy (phenyl)- 1 -(2.5-dimethoxy-3.4.6-tnmethylphenyl)-2-methylpropanol 
yield 86.0 V mp. 64 - 65 °C 

1 -{4-octadecylphenyD- 1 -(2.5-dimethoxy-3.4.6-lrimethylpheny l)-2-methylpropanol 
yield 83.2 V mp. 69 - 70 °C 

1 -(4-methoxyphenyl)- 1 -(2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methy Ipropanol 
25 yield 62.5 V mp. 156 - 157 °C 

1 -(4-t-butylphenyl)- 1 -(2.5-dimethoxy-3.4.6-trimethy!phenyl)-2-methylpropanol 
yield 64.0 V mp. 146 - 147 °C 

1-(3-methoxyphenyl)-l-(2.5-dimethoxy-3.4,6-trimethylphenyl)-2-methylpropanol 
yield 69.8 V mp. 1 19 - 120 °C 
30 1 -[4-(methylthio)phenyl]- 1 -<2.5-dimethoxy-3.4,6-trimethy Ipheny l)-2-methylpropanol 
yield 81.0 V mp. 124 - 125 °C 

1 -(2.4-dimethylphenyl)- 1 -(2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methylpropanol 
yield 56.3 an oil 

1 -<3.4-dimethy Iphenyl)- 1 -<2.5-dimethoxy-3.4.6-tnmethy Ipheny l)-2-methy Ipropanol 
35 yield 51.6 %. mp. 169 - 170 *C 

1 -(5-indanyl)- 1 M2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methy Ipropanol 
yield 85.4 %. mp. 108 - 109 °C 

1 -[6-( 1 .2.3.4-tetrahydronaphty I)]- 1 -(2.5-dimethoxy-3 t 4.6-trimethy Ipheny l)-2-methy Ipropanol 
yield 77.1 V mp. 1 17 - 1 18 "C 
jo 1-<4-cyclohexylphenyl)-l-(2.5-dimethoxy-3.4.6-tnmethylphenyl)-2-methylpropanol 
yield 75.1 V mp. 1 19 • 120 °C 

1 -( 1 -naphtyl)- 1 -(2.5-dimethoxy-3.4.6-trimethy Ipheny l)-2-methy Ipropanol 
yield 52.6 °'o, mp. 134 - 135 °C 

1-(2-naphtyl)-1-{2.5-dimethoxy-3.4.6-trimethylphenyl)-2-methylpropanol 
J5 yield 64.9 %. mp. 130 - 131 °C 

1-[4-dimethylamino)phenyl]-2.5-dimethoxy-3.4.6-trimethylphenyl-2-methylpropanol 
yield 51.6 V mp. 169 - 170 °C 

so Reference Example 9 

In 20 ml of acetic acid was dissolved 1.3 g (3.5 mmol) of 2.5-dimethoxy-3.4.6-trimethylphenyl-(3- 
pyridylKyclohexylmethanol. to which was added 1.3 ml of cone, sulfuric acid, followed by heating at 80 °C 
for 1 hour. After cooling to room temperature, the reaction mixture was neutralized with sodium hydrogen 
55 carbonate and extracted with ethyl acetate. 
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The extracts were washed with water, dr.ed and concentrated. Crystallization of the residue from 

me extracts were a* 3-[(2.5-dimethoxy-3A6-trimethylphenyl>- 

isopropyl ether-hexane gave 12 g tyieia. ji ° f u o lv 

cyclohexylidenemethyl]pyridine. 

mp, 144 - 145 °C 



Reference Example 10 

In 100 ml of dimethylforamide was dissolved 13.6 g (48.2 mmol) of 5-hydroxy-2.2.4.6.7-pentamethyl-3- 
,o p Jy^ly— Un. obta.ned in Example 6. ,o which was added 2.3 g (58 mmoO of sod.um 

^t^r^TlZw^*^^* - ^ded ,o ,he reaction mixture and 
s,^ r^J^"J » - To the Ltion mature was added water. followed by extract with 
isopropyl ether. The extracts were washed with water, dried and concentrated 5 . m ethoxv- 
, 5 Crystallizafon of the res.due from hexane-isopropyl ether gave .3.5 g <y.e.d. 94.6 .) of 5-methoxy 
2.2.4.6.7-pentamethyl-3-pheny|.2.3-d.hydrobenzofuran. 

""'Acco'rd^ To the same procedure as above. W+br^ph^^ 
pentamethy. 2.3-dihydrobenzofuran was obtained, us.ng chloromethyl ether as an alky.at.ng agent. 

so Yield: 95.1 °'o 
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Reference Example 1 1 

in 25 ml (41 6 mmol) of me.hy.en3 ch.or.de were dissolved .2.3 g (4. 6 mmol) of 5-^1^-2.2.45.7- 
npnL^S o^vW ^hydioDWZoluran. ob.a-ned in Reference Example 10. and 5.0 g (45.8 mmol) of 

n T^-C^^- » «»* h - s added dropw,se 135 ml 023 mmo,) °' ,,,anium te,rachlor ; de 

by ref.ux.ng for 2 hours. After coo.ing to room temperature, the reacfon 

™o!^2^^-- -d washed w„h water and a saturated agueous sodium hydrogen 
carbonate solution in that order, then dr.ed and concentrated^ 

Recrysta.lizat.on of the res.due from .sopropy. ether-hexane gave 100 g (y-eld. 74.3 .) of 3(4 
formylphenyl)-5-methoxy-2.2.4.6.7-pentamethyl-2.3-dihydroben 2 ofuran. 

mp. 108- 109 'C 
Reference Example 12 

,n 5 ml of ethano. was dissolved 1.0 g (3.. mmol) of W4.tormylphan^^^2AA6.7. 
Dentamethy.-2 3-dihydrobenzofuran. obta.ned in Reference Example 11. to wh.ch 58.4 mg (1.55 mmol) of 
SuTborohyd'de was added under st.rring and coo.ing. After stirring for 30 min.. the reacfon mature 
TwZ TZer. and extracted with .sopropy. ether. The extracts were washed with water, dr.ed and 

COnC aysSa..on o, the residue from .sopropy. ether gave 0.82 g (yield: 81.5 %> of 3-[4-(hydroxy.meth y .). 
phenyl)-5-methoxy-2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran. 

mp. 65 - 66 °C 



Reference Example 13 

50 ,n 40 ml isopropyl ether was dissolved 4.0 g (12.3 mmol) of 3-[4-(hydroxymeth y .) P heny.)-5-methox y - 
2 2467 oentamethy.-23-dihydrobenzofuran obtained in Reference Example 12. to wh.ch 2.2 g of phos- 
ph^us trZrde I s added dropwise under coo.ing and stirring. After stirring for 30 mi. The react.on 
mixture was washed with water and aqueous sodium hydrogen carbonate so.ut.on ,n that order, then dr.ed 

55 ZTyxTzLn of the residue from hexane gave 3.0 g (y„d: 62.9 %) of WbromomethyDphenyH-S- 

methoxy-2.2.4.6.7-pentamethyl-2 ( 3-dihydroben2ofuran. 

mp. 97 - 98 °C 
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Reference Example 14 



to 



To 10 ml of dimethylsulfoxide were added i.i g (2.8 mmol) of W^ OTe J^ n ^^^ 
2 2 4.6.7.pen.amethyl-2.3-dihydrobenzofuran obtained m Reference Example .3 and 206 mg (4 2 mmol) of 
sodium cyan.de. wh.ch was st.rred a. 80 -C lor I hour. The reaction mixture was d.luted w.th water and 
extracted w.th isopropyl ether. The extract was concentrated udner reduced pressure. 

The residue was chromatographed on a co.umn of silica gel. elution be.ng conducted with hexane- 
isopropyl ether (8 : 2 vv) to obtain 0.9 g (yield: 95.0 •'.) of 3-[4-(cyanomethyl)phenyl]-5-methox y -2.2.4.6.7- 
pentamethyl-2.3-dihydrobenzofuran. 



Reference Example 15 

In 10 ml of dimethylformamide was dissolved 0.56 g (6.8 mmol) of thiophenol. to which 240 mg (6 
,s mmol) of sodium hydride (content: 60 w w ".) was added under cooling and stirring. To the m.xture was 
• added a solution of 0.56 g (1.45 mmol) of 3-[4-(bromomethyl)phenyl]-5-methoxy-2.2.4.6.7-pentamethyl-2.3- 
dihydrobenzofuran. obta.ned .n Reference Example 13. .n 5 ml of dimethylformamide. and the m.xture was 
stirred at room temperature tor 30 min. . 
The react-on mixture was diluted with water and extracted with isopropyl ether. The extracts obtained 

20 were dried and concentrated. 

Crystallization of the residue from hexane-isopropyl ether gave 1.28 g (yield: 60.9 •) of 3-[4 
(phenylth.omethyl)phenyl]-5-methoxy.2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran. 

mo 91 * 92 °C 

According to the same manner as above. 3-[4-(piperidinomethyl)phenyll-5-methoxy-2.2.4.6.7-penta 
25 methyl-2.3-dihydrobenzo»uran was obtained. Yield: 56.3 °'o 
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Reference Example 16 

A mixture of*2 0g of 3-(4-formylphenyl).5-methoxy-2.2.4.6.7-pentamethyl-2.3-dihydrobenzo»uran. ob- 
tained in Reference Example n. 282 g (6.17 mmol) of 5-carboxypentyl triphenylphosphon.um bromide. 
543 mg (13.6 mmol) of sodium hydride. 3 ml of dimethylsulfoxide and 5 ml of tetrahydrofuran was stirred at 
60 °C for 1 hour. 

The reaction m.xture was diluted w.th water, neutralized w.th 1N hydrochlonc acid and extracted with 
ethyl acetate. The extracts were washed w.th water, dried and concentrated. The residue was chromatog- 
raohed on a column of silica gel. elution be.ng conducted w.th .sopropyl ether to obtain 2.4 g (y.eld: 92.1 
%) 3.[4-(6-carboxyhex-l-enyl)phenyl)-5-methoxy-2.2.4.6.7.pentamethyl-2.3-dihydrobenzofuran (a m.xture of 

E-and Z-forms). 



jo 



J5 



Reference Example 17 



To 10 ml of dimethylformam.de was added 1.0 g (3.1 mmol) of 3-<4-formylphenyl)-5-methoxy-2.2.4.6.7- 
pentamethyl-2.3-dihydrobenzofuran. obta.ned m Reference Example 11. 0.7 g (3.1 mmol) of tr.ethyl- 
phosphonoacetate and 0.15 g (3.75 mmol) of sodium hydride (content: 60 w w •<„). which was st.rred for 30 



mm. 



The reaction mixture was diluted with water and extracted with ethyl acetate. The extracts were washed 

with water, dried and concentrated. • .l. n 

Crystallization of the residue from hexane gave 0.7 g (yield: 57.1 ».) of 3-[4-{2-(ethoxycarbonyl)ethen y l]- 
so phen y l]-5-methoxy-2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran. 



Reference Example 18 

ss 25 g (5 32 mmol) Of 3-[4-(6-carbOxyhex.!-cny!)phenyl]-5-methoxy2.2.4.6.7-pentf»methyl-2.3- 
dihydrobenzoluran. obtained in Reference Example 16 was hydrogenated by using a 5 % palladium-carbon 
as a catalyst .n 20 ml of acetic acid. After filtering out the catalyst, the filtrate obtained was evaporated. 
Recrystailization of the residue from isopropyl ether-hexane gave 2.4 g (yield: 95.5 '.) of 3-[4-(6- 



17 



carboxylhexynphenyl]-5-methoxy-2.2.4.6.7-pentameihyl-2.3-dihydrobenzolufan. 
m d 88 - 89 0 C 

Accord.no to the same manner as above. 3-t4-[2-(ethoxycarbonyl)ethyllphen y l]-5-methoxy-2.2 4.6.7- 
pen,a me ,hy.-2.3 dihydroben, 0tu ran was obta.ned from 3-[4- t 2-< e ,hoxycarbony,>etheny.lpheny,]-5-methoxy- 

5 2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran. Yield: 90.0 °o 

Reference Example 19 

,o in .0 ml ol tetrahydrofuran. was dissolved 1.6 g (3.95 mmo.) of S^'™ 0 ^.^ 
me»hox y m e ,hy,oxy-2.2.4.6.7-pen«ame«hy.-2.3-dihydrobenzofuran. obtained * **<™ ^ ™ 
added 2 5 ml ol I.6M n-butyl lith.um-hexane solution (the content of n-butyl hth.um. 4.00 mmo.) at 78 C. 

The reaction so.u.,on was poured into dry-.ce which was crushed and made weakly cd wj , N 
hydrochloric acd. then extracted w.th ethyl acetate. The extracts were washed, dned anc contentrated _ 

, 5 Systa.Nzation of the res.due from hexane gave 0.55 g (yield: 38.7 %> of 3-(4-carbox yP hen y .)-5- 
methox y methyloxy-2.2.4.6.7-pentamethyl-2.3-dih y drobenzofuran. 

mp. 152 • 153 'C 
:o Example 1 

A so.ut.on of 1.0 g (304 mmol) ol H2.5-dimethox y .3.4.6-trimethylpheny0 
propane. obta.ned in Reference Example 7 in 4 ml of 47 w w % hydrobromic acd 

After cooling to room temperature, the react*, m.xture was neutralized with sodium r^n^mto 
and extracted w.th ethyl acetate The extracts were washed with water, dned and concentrated Add.t on of 
Z^fSLZS* residue gave 0 8 g (yeld: 83 %) of 5.hydroxy.2.2.4.C.7-pent a me,h y .-3-(3- Py rid y .,-2.3. 

dihydrobenzofuran as crystals. 

The phyrsico-chemical constants inclusive of N.M.R. spectrum are shown in Tab.e 5. 
m the same manner as .n Examp.e 5. the objaetvt compounds of Examples 2 to 5 were produced from 
phenethy. a.coho. derivative obtained .n Reference Examp.e 7. The physico-chemical constants .nc.us.ve of 
N.M.R. spectrum are shown in Table 5. 

Example 2 

A susoens.on of 32 g (9 2 mmol) of t-(4.fluorophen y l)-i-(2.5-dimethox y -3.4.6-trimethylphen y l)-2- 
methy. propane., obtamed .n Reference Examp.e 8. .n 15 ml of 47 w w hydrobrormc acd was refluxed in 
an atmosphere of argon for ,8 hours. After cooling to room temperature, the reaction m.xture w»d*^d 
with water and extracted «.th isopropy. ether. The extracts were washed with water, dried and evaporated to 

40 ^ThV^dtTwas chromatographed on a column of s.lica gel. the elution being conducted w.th hexane- 
isopropyl ether (2 : i w w). and the product obtained was recrystallized from hexane to obtain 2.2 g (yield: 
74 8 %) of 5-h y drox y -3-(4-fluorophenyl)-2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran. 
The physico-chemical constants inclusive of N.M.R. spectrum are shown .n Table 5. 

J5 in the manner of Example 5. the ob,ective compounds of Examples 6 to 23 were produced from 
phenethyl alcohol derivatives obtained m Reference Examples 6 and 8. 
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Example 3 

A solution of 0 5 g of 3-[(2.5-dimethoxy-3.4.6-lrimethylphenyl)c y c.ohexylidenemethyl] Py ridine. obtained 
in Reference Example 9. in 4 ml of 47 w w % hydrobromic acd was refluxed for 1 hour. After cooling to 
room temperature, the reaction mixture was neutralized w.th sodium hydrogen carbonate and extracted with 
ethyl acetate. The extracts were washed w.th water, dried and evaporated. 

To the res.due was added isopropy. ether to ob.a.n 0.4 g (yield: 87.5 %) of 5-h y droxy-4.6.7-tr.methyl-3- 
(3-pyridyD-3H-benzofuran-2-spirocyclohexane. 

mp. 186 - 187 "C 

The physico-chemical constants were shown in Table 5. 

18 

962 



10 



According to the same manner as in Example 1. the above objective compound was obtained (rom 2.5- 
dimethoxy-3.4.6-tnmethylphenyl-(3-pyridyl)cyclohexylmethanol. 

Y ' 81 According to the same manner as above, the compounds of Examples 24 to 39 were obtained, as 
shown in Table 5. NMR spectra were measured with 100 MHz using CDCb as the solvent, unless otherw.se 

specified. 

The symbols in Table 5 have the following meanings. 
2-Py 2-pyridyl 3-Py: 3-pydidyl. Ph: phenyl. Me: methyl, Et: ethyl. Pr: propyl. iPr: isopropyl. Am: amyl, Oc: 
cotyl. Bz: benzyl. tBu: tert-butyl. Ind: indanyl. H<Nap: t.2.3.4-4H-naphthyl. Cyh: cyclohexyl. Nap: naphthyl, 
Dec: decyl. Dod: dodecyi. Tetd: tetradecyl. Hexd: hexadecyl. Octd: octadecyl. 
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Example 40 



To a solution or 0.5 g (1.66 mmol) of 3-(4-«luorophenyl)-5-hydr 0 xy-2.2.4.67-pentamethyi-2.3-d 1 hyd,obe- 
nzo.uran o^ned in Exampte 7. in 5 ml of dime«hy.,ormam,de was added 80 mg ,20 mmo of sod.um 
hydr^e (content: 60 w w %). and the m.xture was stirred for 30 min. To the reaction m.xture was added 156 



28 

q o | o />. r * 9 



mg (20 mmol) of acetyl chloride, and stirred at room temperature for 30 min. 

To tho reaction mixture was added water. This was followed by extraction with isopropyl ether. The 
extracts were washed with water, dried and evaporated. Recrystallization of the obtained residue from 
hexane gave 0.4 g (yield: 70.2 *.) of 5-acetoxy-3-(4-fluorophenyl)-2.2.4.6.7-pentamethyl-2.3-dihydrobe- 
5 nzofuran. 

mp. 86 - 87 °C 
NMR (5 ppm) CDCb 

1.00(3H>. 1.50(3H). 1.67(3H). 2.07(3H). 2.17(3H). 2.27(3H). 4.13(1H). 6.93(4H) 

In the same manner as above, the compounds of Examples 41 to 45 were obtained, as shown m Table 

10 6 . 

NMR spectra were measured with 90 MHz using CDCb as the solvent, unless otherwise specified. 
The symbols in Table 6 have the following meanings. iPr: isopropyl. Cyh: cyclohexyl. Non: nonyl. Ph: 
phenyl. Nicoty: nicotinyl. 
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Example 46 

A solution of 1.0 g (3.5 mmol) of 5-hydroxy-2.2.4,6.7-pentamethyl-3-(3-pyridyl)-2.3-dihydrobenzofuran, 
obtained in Example K in 3 ml of methyl iodide was left to stand at room temperature for 2 hours. The 
precipitating crystals which were filtered, and washed with isopropyl ether to obtain 1.4 g (yield: 94 %) of 5- 



31 



10 



15 



hydroxy-2.2.4.6.7.pentamethyl-3-(l-methyl-3-pyridinio>-2.3-dihydroben20furan iodide as crude ctystals. 

Recrystallization of the crude crystals from ethanolethyl acetate gave the object.ve compound meltmg 
at 168 • 169 °C. 

rWW^SS^^pH). 2.08(3H>. 2 ,0(3H). 4.40(3H). 4.50„H). 7.50„H). 8.00(2H), 8.90(2H) 



Example 47 

According to the same manner as in Example 46. from 0.38 (0.74 mmol) of 3-(4-ftuorophenyl).2.2.4.6.7- 
pentamethy. 5-nicotiny.oxy.2.3-dihydroben 2 ofuran. 0.3 g (y.eld: 74 %) of 3-(4-fluoro P henyl)-2.2.4.6J- 
pentamethyl-5-[(l-methyl-3-pyridinioKarboxy]-2.3-dih y droben 2 ofuran iodide was obtained. 

mp. 227 - 230 'C 

^Zl'TsO^JO^). 2.07.3H, 2,7,3H). 4.40(,H). 4.50,3H). 7,0(4H). 8.37(,H). 9.25(2H). 9.88(1H) 



Example 48 

* A solufon of 3.0 g (9.3 mmol) of 3-(4.formylphenyl)-5-me.hoxy. 2 .2.4.6.7.pen«amethyl-2 3-dihydrobe- 

* nzofuran .n 30 ml of 48 w w hydrobrom.c acid was refluxed for 3 hours. After cool.ng to room 
temperature the reaction m.xture was diluted w,th water, and extracted with .sopropyl ether. The extracts 
were washed w,th water and a saturated aqueous sodium hydrogen carbonate in that order, then dned and 

, 5 "TysuSat-on of the res,due from hexane-.sopropy. ether gave 1.4 g (yield: 48.8 %, of 3-(4-formyl- 
P henyl)-5-hydroxy-2.2.4.6.7-pentamethyl-2.3-dihydroben2ofuran. The phys.co-chem.cal constants are shown 

T AccoIding to the same demethylanon and demethoxylation as above, the compounds of Examples 49. 

53 54 and 55 were produced. . _ ,. 

30 By subiecting n.tr.le or ester to hydrolysis at the same time following the same manner as above, the 
compounds of Examples 50. 51 and 52 were obtained. 

NMR spectra were measured w,th 90 MHz us.ng CDCI, as the solvent, unless otherw.se spec.hed. 

The symbols in Table 7 have the following meanings. Ph: phenyl. Pipe: pipendino. 
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10 



15 



with ethyl acetate. The extracts were washed with water, dried and concentrated. 

C.ystallizat.on of the res.due from isopropyl ether-hexane gave 0.6 g (yield: 59.6 %) of o-hydroxy-3-[4- 
(hydroxymethyl)phenyl[-2.2.4.6.7-pentamethyl-2.3-dihydroben2ofuran. 

mp. 135 - 136 °C 
NMR (5 ppm) CDCb 

1.00(3H). 1.50(3H). 1.80(3H). 2.00(1H). 2.20(6H). 4.10(1H). 4.15(1H). 4.63(2H). 6.95(2H). 7.25(2H) 



Example 57 

To a solution of 15 g (4.25 m mol) of 4.(5-hydroxy-2.2.4.6.7-pentamethyl-2.3-dihydrobenzofuran-3-yl)- 
cinnamic acid obtained in Example 51 in 10 ml of ethanol was added 0.1 ml of sulfuric acid and the solution 
was refluxed for 5 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl 
acetate. The extracts were washed with aqueous saturated sodium bicarbonate, dried and concentrated. 
Addition ol isoproyl ether-hexane to the residue gave 1.2 g (yield: 73.9 %) of ethyl 4-(5-hydroxy-2.2.4.6.7- 
pentamethyl-2.3-dihydrobenzofuran-3-yl)cinnmate 
mp. 1 19 - 120 "C 

NMR [B ppm) CDCIj ^ , 

1.00(3H). 1.30(3H>. ! .47(3H). 1.80(3H). 2.17(6H). 4.12(1H). 4.25(2H>. 6.37(1 H). 6.95<2H). 7.40(2H). 7.65(2H) 



Example 58 

To a solution of 2.0 g (6.16 m mol) of 5-hydroxy-2.2.4.6.7-pentamethyl-3-(4-.sopropylphenyl)-2.3- 
'5 dihydrobenzofuran obtained .n Example 20 m 10 ml of dibutyl ether were added 740 mg (7.4 m mol) of 
anhydrous succinic acd and 0.1 ml of cone sulfuric acid. This was stired at 80 'C for 1 hour. After cooling, 
the reaction mixture was washed with water, dried and concetrated. The resulting residue was purified by 
silica gel chromatography (eluted by isopropyl ether). Addition of isopropyl ether-hexane to the resulting 
concentrate gave 620 mg (yield 23.7 %) of 3(3-(4-.sopropylphenyl)-2.2.4.6.7-pentamethyl-2.3-dihydroben 
30 zofuran-5-yloxycarbonyl]propionic acid. mp. 141 - 142 e C 



Example 59 

35 To a solution of 1.0 g (3.53 m mol) of 5-hydroxy-2.2.4.6.7-pentamethyl-3-(3-pyridyl)-2.3-dihy- 
drobenzofuran obtained in Example 1 in 10 ml of ethanol was added 0.5 ml of cone, hydrochloric acid. The 
reaction mixture was concentrated. To the res.due was added a small amount of ethyl acetate. The resulting 
crystals were collected by filtration, washed with ethyl acetate and gave 1.02 g (yield 90.5 %. containing an 
equivalent mole of ethyl acetate as solvent of crystallization) of 5-hydroxy-2.2.4.6.7-pentamethyl-3-(3- 

jo pyndyl)-2.3-dihydrobenzofuran hydrochloride, mp. 202 -205 °C. 

In the same manner as above. 5-hydroxy-2.2.4.6.7-pentamethyl-3-(4-dimethylaminophenyl)-2.3.- 
dihydrobenzofuran hydrochlor.de (yield 93.6 %. mp.. 22S 2'3 °C) from the corresponding free compound 
obtained in Example 39. 

45 

Claims 

1 . A compound of the formula 



so 




wherein 



35 



R is a lower alky I group. 

ft-' is hydrogen or an acyl group. . 
R< and R-- are lower alkyl groups wh.ch may optionally be substituted or where.n R' and R* are comb.ned to 
form a butadienylene group wh,ch may optionally be substituted. R 3 and R' are hydrogen or alkyl groups 
which may optionally be subst.tuted or wherein R J and R< are combined to form a polymethylene group, 
and R' is a lower alkyl. aromatic or heterocyclic group whicii may optionally be substituted, or a 
pharmaceuticalty acceptable salt thereof. 

2 A compound as claimed in claim 1. wherein R is a straight-chain or branched C ,. 6 alkyl group. 

3' A compound as claimed in claim 1. wherein R-> is hydrogen or an organic carboxylic acid acyl group. 

4 A compound as claimed in claim 3. wherein the organic carboxylic acid acyl group .s (1) C,. 
, 0 alkanoyl group wh,ch may optionally be substituted by carboxyl. (2) C 3 . 7 cycloalkylcarbonyl group. (3) C a . 
..arvlcarbonyl group or (4) 5-or 6-membered heterocyclic group containing 1 nitrogen atom-carbonyl group. 

5. A compound as claimed in claim I. wherein R< and R* are straight-chain or branched C«alkyl 
croups, or R' and R- are comb.ned to form a butadienylene group. 

• 6. A compound as claimed in cla.m 1. wherein R 3 and R' are alkyl groups wh.ch may optionally be 
subst.tuted. or R 3 and R J are combined to form a polymethylene group. 

7 A compound as claimed in cal.m 6. where.n R 3 and R' are straight-chain or branched C .^alkyl 
groups which may optionally be substituted by a C 6 , 4 aryl group, or R 3 and R'are combined to form a 

butylene or pentyiene group. 

8 A compound as claimed in cla.m 1. where.n R* .s a 5-or 6-membered heterocyclic group contam.ng 1 
n.trogen atom which may opt.onally be made quaternary, or a C 6 ,<aryl group wh.ch may optionally be 
subsisted by d> a stra.ght-cha.n or branched C,. fi aikyl group which is further subst.tuted by carboxy 
hydroxy halogen, phenylth.o or p.per.d.nyl. the number of the substituents be.ng 1 to 3. (2) a C 5 «cycloalky 
croup (3) a C 2 .alkenyl group wh.ch may be further subst.tuted by carboxy. (4) hydroxy. (5) halogen. (6) 
formyl (7) carboxy. (8) a d.-C, 3 alkylam,no group or (91 a C, 3 alkylth.o group, the number of the substituents 
bemq 1 to 3. and sa.d C 6 .,.aryl group may opt.onally be condensed w.th a C 5 . 6 cycloalkyl group. 

9 A compound as cla.med ,n da.m l. where.n R ,s methyl. R- is hydrogen, a C,., 0 alkanoyl group or 
n.cotinoyf R' and R- are methyl or R' and R= are comb.ned to form butadienylene: R 3 is methyl; R is 
methyl pentyl or benzyl or R 3 and R' are combmed to form butylene or pentyiene: and R 5 .s (1) phenyl 
which may be subsisted by a straight-chain or branched C,., 0 alkyl group, halogen, hydroxy or 
tnfluoromethyl. the number of the substituents being t to 3. or (2) 2-or 3-pyr.dyl. 

10. The compound as cla.med in claim 1. wh.ch .s 5-hydroxy-2.2.4.6.7-pentamethyl-3-(4-.sopropyl- 

Dhenyl)-2.3-dihydroben20furan. 

11 The compound as cla.med .n cla.m 1. wh.ch .s 5-hydroxy-2.2.4.6.7-pentamethyl-3-(4-fluorophenyl)- 

2 3-dihydrobenzofur an. 

12. The compound as cla.med .n cla.m 1. wh.ch is 5-hydroxy-2.2.4.6.7-pentamethyl-3.[4.{2-carbox- 
vethenyl)phenyl]-2.3-dihydrobenzofuran. 

13 The compound as claimed -n claim 1. wh.ch .s 5-hydroxy.2.2.4.6.7-pentamethyl-3-(5.6.7.8- 
tetrahydro-2-naphthyl)-2.3-dihydrobenzofuran. 

14. The compound as cla.med .n cla.m 1. wh.ch ,s 5-hydroxy.2.2.4.6.7-pentamethy|.3-{4.octylphenyl)- 

2.3-dihydrobenzofuran. 

15. A process of producing a compound of the formula 
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wherem R is a lower alkyl group. R* is hydrogen or an acyl group. R< and R* are lower alkyl groups wh.ch 
may optionally be substituted or where.n R' and R* are combined to form a butadienylene group wh.ch may 
opt.onally be substituted. R' and R' are hydrogen or alkyl groups which may optionally be subst.tuted or 
wherem R3 and R' are combined to form a polymethylene group, and R 5 is a lower alkyl. aromat.c or 
heterocyclic group wh.ch may optionally be subst.tuted or a pharmaceuticalty acceptable salt thereof, wh.ch 
comprises subjecting a compound of the formula 



ft r n 



36 



wherein X is hydrogen or a hydroxy-protecting group, either of Y and 2 is hydroxy and the other is 
'0 hydrogen or Y and Z are combined to form a chemical bond, and the other symbols are as defined above. 

salt thereof to ring-closure reaction in the presence of acid catalyst, and if desired, followed by 



or a 



acylation or and conversion reaction of a group of R*. , . , 

16. A pharmaceutical composition containing the compound as claimed in claim 1 as an effective 
ingredient and a pharmaceutical^ acceptable earner or excipient. 
'5 17 a pharmaceutical composition as cla.med in claim 14. wherein the composition .s an antithrombotic, 
antivasoconstrictive. antiallergic, antinephr.t.c. ant.fibrositic. active oxygen-eliminating and arachidonate 

cascade control improving agent. mhnli , 
18 The use of a compound as cla.med in claim t for the manufacture of an antithrombotic, 
antivasoconstrictive. antiallergic, anttnephr.l.c. ant.fibros.t.c. act.ve oxygen-eliminating and/or arachidonate 
to cascade control improving agent. 
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